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Geological Society. 119 

prevented from giving to each experiment the additional time 
which would be necessary in order ~o secure a good result. 

The experiments described in the book before us are well arranged, 
and under each experiment the methods of procedure, the prin- 
ciples involved, and the nature and methods of correcting the 
various errors are all clearly set forth. In this respect the book is 
all that could be desired. The amount of mathematics involved is 
trifling, and is stated clearly and concisely, so that it could be 
followed easily by most students. 

Among the experiments described in this first part we notice one 
or two that are entirely new, and other older experiments have been 
slightly modified in form. Foremost among the new experiments 
is a method of determining the specific heat of air at constant 
volume. A wire heated electrically by a measured current is used 
to heat the air, and the rise in temperature of the air is calculated 
from the observed increase of its pressure. We have not yet had 
an opportunity of trying this experiment, but if it yields a satis- 
factory result it will certainly form a valuable addition to the 
existing calorimetric methods. A good modification is also intro- 
duced into Dulong and Petit's apparatus for determining the 
absolute coefficient of expansion of mercury. In  order to more 
easily compare the heights of the two columns of mercury they are 
brought nearer together at the top than is usually the case in the 
text-books. Several modifications of this kind appear throughout 
the book, and furnish valuable suggestions for obtaining increased 
accuracy in the results of experiments. 

The illustrations and diagrams in the book have not been designed 
with a view to artistic excellence, but they show in most cases all 
the essential details of the apparatus. There is, however, room 
for improvement in this respect. In conclusion we believe that 
this work will be found useful by those teachers who wish to give 
their students a good training in practical physical measurement, 
without rushing through the subject at the pace usually required 
by those who are candidates for examination. 

3xMrs L. Rowx~n. 

X. Proceedings of Lea~med Societies. 

GEOLOGICAL SOCIETY. 

[Continued from vol. xxix. p. 289.] 

February 26, 1890.--J. W. Hulke, Esq., F.R.S., Vice-President, 
in the Chair. 

T HE following communication was read : - -  
"On the Relation of the Westleton Beds or ' Pebbly Sands' of 

Suffolk to those of Norfolk, and on their extension inland, with some 
observations on the Period of the final Elevation and Denudation of 
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120 Geological Society : ~  

the Weald and of the Thames Valley."--Part I I I .  On a Southern 
Drift in the Valley of the Thames, with Observations on the 
Final Elevation and Initial Subaerial Denudation of the Weald, 
and on the Genesis of the Thames." By Prof. Joseph Prestwieh, 
D.C.L., F.R.S., &c. 

In  this third part of his paper the author gave a description of 
the characters of the Southern Drift, showing how it differs from the 
Westleton Beds in the nature of its included pebbles, which consist of 
flints from the Chalk with a large proportion of chert and ragstone 
from the Lower Greensand, while there is a total absence of the 
Triassic pebbles and Jurassic ddbris characterizing the Northern 
Drift. He traced the drift through Kent, Surrey, Berkshire, and 
Hampshire, and described its mode of occurrence. 

Another preglacial gravel was then discussed under the title of the 
Brentwood group, and its age was admitted to be doubtful. 

The author then entered into an inquiry as to the early physio- 
graphical conditions of the Wealden area, and gave reasons for 
supposing that a hill-range of some importance was formed in the 
Plioeenc period after the deposition of the Diestian beds. From the 
denudation of this ridge, he supposes that the material was furnished 
for the formation of the Southern Drift, which may have been de- 
posited partly as detrital fans at the northern base of the range. 

The relation of the Southern Drift to the Westleton Shingle and 
other preglacial gravels was considered, and the Westleton Beds were 
referred to a period subsequent to that of the formation of the 
Southern Drift. 

The influence of the meeting of the earlier Wealden axis with 
that of the folding which produced the escarpments of central 
:England was discussed, and it was suggested that the result would 
be the genesis of the Thames valley and river. 

The following summary gives the results of the author's inquiry 
as developed in the other parts of the paper. He holds : - -  

1. That the Westleton shingle ranges from Suffolk to Oxfordshire 
and Berkshire, rising gradually from sea-level to 600 feet. 

2. That the lower Tertiary strata were coextensive with this 
shingle. 

3. That the upraising of the Westleton sea-floor, with its shingle, 
preceded the advance of the glacial deposits, and that the latter be- 
come discordant to the former when traced westward, occupying 
valleys formed after the rise of the Westleton Beds. 

4. That the Tertiary strata and Westleton Beds on the north 
border of the Chalk-basin were continuous until the insetting of the 
Glacial period, when they were broken through by denuding 
agencies. 

5. That none of the present valleys on the north of the Thames 
Tertiary basin date back beyond the Preglaeial period. 

6. That the same date may be assigned to the Chalk, and pro- 
bably to the Oolite escarpments. 

7. That in the Thames basin, besides the Northern Drift, there is 
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Deep Channel of Dr~ft i~ the Valley of the Cam. 121 

a Southern Drift derived from the Lower Greensand of the Wealden 
area, and from the Chalk and Tertiary strata formerly extending 
partly over it. 

8. That during the Diestian period the Weald was probably partly 
or wholly submerged, and that between this and the insetting of the 
Glacial period, the Wealden area and the Boulonnais underwent 
upheaval resulting in the formation of all anticlinal range from 
2000 to 3000 feet high. 

9. That' from the slopes of this range the materials of the Southern 
Drift were derived, and spread over what is now the south side of 
the Thames basin. 

10. That this denudation commenced at the time of the Red Crag, 
and went on unint'erruptedly through successive geological stages. 

11. That consequently, though the Southern Drift preceded the 
Westleton shingle, the two must 'at one time have proceeded syn- 
chronously. 

12. That the valley-system of the Wealden area dates from 
Pliocene times,--the initial direction of the transverse valleys from 
Preglacial times,--and of the longitudinal valleys from Glacial times. 

13. That the Thames basin results from the elevation of the 
Weald and the flexures of the Chalk and Oolites of the ~[idland 
counties, and dates from a period subsequent to the Westleton Beds. 

14. That the genesis of the Lower Thames similarly dates from 
early Pleistocene times, whilst its connexion with its upper tribu- 
taries and the Isis, which possibly flowed previously north-eastward, 
took place at a rather later period. 

March 12.--J.  W. Hulke, Esq., F.R.S., Vice-President, 
in the Chair. 

The following communications were read : - -  

1. " On a Deep Channel of Drift in the Valley of the Cam, 
Essex." By W. Whitaker, Esq., B.A., F.R.S., F.G.S. 

In  Scotland and in northern :England long and deep channels filled 
with Drift have been noticed, but not in southern England. 

For some years one deep well-section has been known which 
showed a most unexpected thickness of Glacial Drift in the higher 
part of the valley of the Cam, where that Drift occurs mostly on the 
higher grouuds and is of no very great thickness. Lately, further 
evidence has come to hand, showing that the occurrence in question 
is not confined to one spot, but extends for some miles. The beds 
found are for the most part loamy or clayey. 

At the head of the valley various wells at Quendon and Rickling 
show irregularities in the thickness of the Drift, the Chalk coming 
to or near the surface in some places, whilst it is nearly 100 feet 
below it in others. 

Further north, at Newport, we have the greatest thickness of 
Drift hitherto recorded in the South of England, and then without 
reaching the base. At, one spot a well reached Chalk at 75 feet; 
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122 Geological Society : -  

whilst about 150 feet off that rock crops out, showing a slope of the 
Chalk-surface of I in 2. In  the most interesting of all the wells, 
after boring to the depth of 340 feet, the work was abandoned 
without reaching the Chalk, the Drift in this case reaching to a 
depth of about 140 feet below the level of the sea, though the place 
is far inland. The Chalk crops out about 1000 feet eastward, and 
at but little lower level, so that there is a fall of about 1 in 3 over 
a long distance. 

At and near Wenden the abrupt way in which Drift comes 
on against Chalk has been seen in open sections. Two wells have 
shown a thickness of 210 and 296 feet of Drift respectively ; and 
as the Chalk comes to the surface, at a level certainly not lower, only 
140 yards from the latter, the Chalk-surface must have a slope 
of I in less than 1~, at/d this surface must rise again on the other 
side, as the Chalk again crops out. The Drift here reaches to 
a depth of 60 or 70 feet below the sea-level. 

At Littlebury, in the centre of the village, a boring 218 feet deep 
has not pierced through the Drift, which reaches to 60 feet below 
the sea-level. As in a well only 60 yards west and slightly higher, 
the Chalk was touched at 6 feet, there must here be a fall of the 
Chalk-surface of about 1"2 in 1. Eastward too, on the ether side 
of the valley, the Chalk rises to the surface. 

The places that have been mentioned range over a distance 
of 6 miles. How much further the Drift-channel may go is not 
known, neither can we say to what steepness the slope of the under- 
ground Chalk-surface may reach ; the slopes given in each case are 
the lowest possible. 

The author thinks that the channel has been formed by erosion 
rather than by disturbance or dissolution of the Chalk. 

2. "On  the Monian and Basal Cambrian Rocks of Shropshire." 
By Prof. J. F. Blake, M.A., F.G.S. 

In  a previous paper the author had suggested that  the Longmynd 
rocks were referable to the Upper Monian. He now finds that they 
are divisible into two groups, of which the lower only can be thus 
referred. 

This lower group is divisible into five parts : - -1 .  Dark Shales; 
2. Banded Series ; 3. Purple Slates ; 4. Hard Greywaekds ; 5. Pale 
Slates and Grits. These are shown to have a real dip to the west, 
and not to be thrown into any folds. I t  is in these only that fossils 
have been found. The lowest dark shales are not basal rocks, nor 
derived from the eastern volcanic series. 

The junction of the upper group, which represents the true Cam- 
brian, is unconformable, as shown by detailed stratigraphy. I t  con- 
sists of three members, the middle one being slates which die out 
northwards. There is neither synclinal nor anticlinal fold, but a 
regular sequence and dip ; and pale slates follow on the west. The 
base is brought into connexion with each division of the lower 
series except No. 2. The conglomerates contain:- -1 .  Quartz; 
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Composite Spherulites in Obsidian from 'Hot Springs. 123 

2. Rhyolites; 3. Gneissic rocks; 4. Slates like those of the under- 
lying group. The supposed Archa~an masses on the western 
border are non-existent, being intrusive and transgressive igneous 
rocks. 

The volcanic group on the east is not bounded by the main fault, 
the dark shales lying to the east of that fault. Evidence is given 
that the volcanic rocks have been protruded through these shales, 
which they have altered. The Eurite of the Wrekin is of later date, 
and the only possible older rocks are the Rushton Schists and the 
fragments of schistose rocks on Primrose Hill. 

At several places patches of red grit and conglomerate are seen o21 
the Volcanic hills; these are referred to the Cambrian, and their 
connexion also with earlier conglomerates forming part of the Vol- 
canic series is suggested. The Cambrian quartzite is later than all 
these, but may be synchronous with the upper part of the western 
Grits. 

The Volcanic rocks are not, therefore, Middle )Ionian, as formerly 
supposed, but represent the interval between Monian and Cambrian. 
I f  classed with either, the author inclines rather to place them with 
the Cambrian, in spite of the unconformity of the quartzite. He 
regards them as probably the equivalents of the Bangor Series, and 
possibly of the St. David's Volcanic Group. I f  this classification be 
adopted, then the Monian system will be entirely separated from the 
Pebidian, and be established oD distinct and independent obser- 
vations. 

3. "On  a Crocodilian Jaw from the Oxford Clay of Peterborough." 
By R. Lydekker, Esq., B.A., F.G.S., &c. 

4. "On  two new Species of Labyrinthodonts." By R. Lydekker, 
Esq., B.A., F.G.S., &c. 

March 26.--J.  W. Hulke, Esq., F.R.S., Vice-President, 
in the Chair. 

The following communications were read : - -  
1. "On  a new Species of Cyl~haspis i~om the Carboniferous rocks 

of Yorkshire." By Miss Coignou, Cambridge. 

2. "On  Composite Spherulites in Obsidian from Hot Springs, near 
Little Lake, California." By Frank Rutley, Esq., F.G.S., Lecturer 
on Mineralogy in the Royal School of Mines. 

The spherulites which form the subject of the present communi- 
cation have been previously noticed, and it was then suggested that 
a smaller spherulitic structure was set up in the large spherules after 
their formation. In  the present paper evidence was adduced in favour 
of a different mode of origin. I t  was argued that the small spherulitic 
bodies (primitive spherulites) were developed in the obsidian before it 
assumed a condition of rigidity, and that they floated towards certain 
points in the still viscid lava, and segregated in more or less spherical 
groups, though there is no evidence to show what determined their 
movements; furthermore, that from a point or points situated at 
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or near the centre of each group, crystallization was set up, giving 
rise to a radiating fibrous structure, which gradually developed zone 
after zone of divergent fibres until the entire mass of primitive 
sphendites was permeated by this secondary structure--a structure 
engendering a molecular rearrangement of the mass, such as would 
obliterate any trace of structure which the primitive spherulites 
might have originally possessed. 

In a supplementary note the views of Mr. J. P. Iddings with refer- 
ence to the spherulites in question were given. Mr. Iddings considers 
that the structures here described as primary are of secondary origin. 
The author stated in detail his reasons for adhering to the conclu- 
sions given in this paper. 

3. " A  Monograph of the Bryozoa (Polyzoa) of the Hunstanton 
Red Chslk." By George Robert ¥ine, :Esq. 

4. ":Evidence furnished by the Quaternary Glacial-:Epoch Mo- 
rainic Deposits of Pennsylvania, U.S.A., for a similar mode of 
formation of the Permian Breecias of Leicestershire and South 
Derbyshire." By William S. Gresley, :Esq., F.G.S. 

The author noted that nodules of ironstone occurring in the 
Peunsylvanian glacial deposits of Quaternary age are scratched in 
precisely the same manner as those which he has described from ?~he 
Permian deposits of Leicestershire and Derbyshire, and concluded 
that one and the same agency, viz. ice, has been instrumental in 
producing the observed results in both cases. 

X L  Intelligence and Miscellaneous Articles. 

DIAMAGNETISM TESTED BY CARNOT'S PRINCIPLE. THEORETICAL 
PREDICTIOI% BY J. PARKER~ M.A., FELLOW OF ST. JOHN'S 
COLLEGE~ CAMBRIDGE. 

I N May 1889 I published a, short paper in the Philosophical 
Magazine in which Carnot s principle was applied to diamag- 

netism. An oversight occurs in the paper which has since been 
corrected by 1Yr. Duhem, who has adopted and extended the sub- 
stance of the paper. 

The present state of experiment and theory on diamagnetism 
may be briefly stated thus : - -  

(1) I f  a piece of bismuth be placed near a strong iron magnet in 
the open air, the bismuth behaves as if repelled by the iron. 

(2) I f  the same experiment were performed in a vacuum, it is 
shown by Carnot's principle that the bismuth would not be repelled 
and ~night be attracted. 

We therefore conclude that if the experiment were performed in 
a place from which the air could be  pumped away at will, the 
repulsive force on the bismuth would become zero when the pres- 
sure of the air was sufficiently reduced, and by continuing the 
exhaustion still further it would probably become attractive. 
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